The original atraumatic inhalation technique to measure rCBF in man with 133-xenon and station ary detectors was devised by Conn in 1955. The method was further developed by Veall (1963, 1965) , who studied the inherent limitations of the technique caused by (1) presence of isotope in extracerebral tissues, (2) recirculation of isotope, (3) artefacts from large amounts of isotope in the upper airways (sinuses, pharynx, mouth), (4) look-through effects and, finally, (5) effects of Compton scatter. Baron et aI. (1979) emphasized that isotope leakage around the mask should also be given careful consideration.
Due to its atraumatic nature and due to the dwindling number of cerebral angiographies (during which most intra-arterial (i.a.) rCBF studies were made), the inhalation technique has come into wide use. Several types of multi detector devices, in cluding automated flow calculation and display units, are commercially available today. This develop ment is mainly based upon the thorough studies of Obrist and of Risberg (Obrist et aI., 1967 (Obrist et aI., , 1975 Ris berg et aI., 1975; Risberg, 1980) , which have in spired a great number of investigations in neurologic and psychiatric patients, as well as in normals undergoing psychological tests.
The five factors mentioned above explain the conspicuous differences found between i.a. and in halation rCBF studies. With the i.a. technique (Las sen and Ingvar, 1961 Ingvar, , 1972 , the clearance curves are minimally influenced by (1) extracerebral tissue isotope, (2) isotope recirculation, and (3) airway artefacts. Further, there is considerably less "look through" effect, since the contralateral hemisphere is not labeled. Thus, simple and reliable recording of the clearance curves can be made, yielding rCBF determinations from many small fields simulta neously from which very high count rates are ob tained, even with a narrow and focusing collima tion. The ample use of these advantages of the 271 i.a. rCBF method for static and dynamic clinical studies need not be emphasized here. Only the abil ity of the i.a. technique to record changes even in the very high flow ranges should be recalled. This has proved of great value in mapping functional changes in circumscribed cortical fields.
The airway artefact problems in inhalation pro cedures have been diminished by using a late "start fit time" in the analysis of the clearance curves (Obrist et aI., 1975) . Risberg (1980) devised a method for airway artefact correction based on determination of a synchronous change in the head curves and the air-curve in the initial part of the clearance curve. Jablonski et aI. (1980) introduced the frequency domain (Fourier) analysis to com pensate for the same artefact. These methods do not, however, permit a reliable analysis of early parts of the clearance curve (0-2 min) in which, as shown by the i.a. method, much relevant infor mation on fast (cortical) flows can be obtained. In addition, the method of Jablonski et aI. (1980) may, unfortunately, possibly give rise to artefacts due to over-correction. Recently, Nilsson et aI. (1982) devised an improved method for airway artefact compensation that has successfully been applied to intravenous (i. v.) and inhalation studies.
The look-through effect and the Compton scatter problems in rCBF studies with 133-xenon have re cently been analysed by Bolmsjo (1981;  see also Risberg et aI., 1975) . His study demonstrates that approximately one-half of the activity recorded by rCBF detectors with conventional collimators in inhalation studies emanates from adjacent fields and from the contralateral hemisphere. This sets very important limitations for detection of focal flow changes, limitations that increase in patients in whom the global flow level is low. It explains why the inhalation technique is so insensitive to focal changes in cortical perfusion. Auditory stimulation in inhalation studies, for example, does not give rise to the clearcut focal hyperemia in temporal regions seen regularly with the i .a. method (Maxi milian, 1980) . The five complicating factors mentioned above are, in principle, shared by the i.v. 133-xenon technique (Agnoii et aI., 1969; Austin et aI., 1972; Kuikka et aI., 1977; Meyer et aI., 1978; Ryding et aI., 1981) . However, in i.v. studies, the airway artefacts are of less importance since much less isotope is present in airways close to the measuring fields, and this only during a shorter period, a fact, which in combination with the new airway artefact compensation technique (Nilsson et aI., 1982) men tioned above, promises a better analysis of early fast flows, which are not seen in inhalation proce dures. The look-through and Compton scatter prob lems also influence i.v. studies, and it is therefore natural that groups presently working with atrau matic rCBF techniques show a renewed interest in focusing collimators and also in the use of 127xenon (main gamma peak at 200 keY). With this isotope a better counting rate is obtained for the same radiation exposure and, consequently, a re duction in counts, for instance, by focusing colli mation, can be partly compensated for.
With the above background, it is understandable that the inhalation rCBF techniques have been found to have very limited clinical value in disor ders that imply focal rCBF disturbance, for exam ple, in cerebrovascular disorders (Halsey, 1981) . Diagnosis and therapeutic controls in such cases necessitate detailed information of the flow in cir cumscribed cortical as well as subcortical regions, a requirement the atraumatic techniques cannot achieve. As pointed out by Lassen (1981) , the two dimensional i.a. rCBF method also suffers from limitations in such disorders. Isotope does not reach nonperfused regions and ischemic" scotomas" are simply not seen. Hence, it follows that conven tional rCBF measurements, when applied to focal ischemic brain disease, essentially reflect the flow in brain regions outside the focus. In cerebrovascu lar disease, furthermore, the uncoupling between brain metabolism and rCBF in ischemic tissue must also be considered. Regional hyperemia may be re corded in previously ischemic tissue with a highly reduced metabolism. This sets important additional limitations for the use of rCBF measurements in diagnosis and for therapeutic controls.
In psychiatric disorders, however, in which there is no uncoupling (e.g., in demented patients), a low J Cereb Blood Flow Metabol, Vol. 2. No.3, 1982 hemispheric mean rCBF, as measured by i.v. or inhalation 133-xenon, may have some diagnostic importance. A flow reduction signals, but does not prove, an organic etiology, while a normal value may indicate so-called pseudo-dementia due to de pression. Certain differences between anterior and posterior hemisphere parts have also been recorded in inhalation studies of demented patients, but their clinical significance has not yet been fully settled, especially since airway artefacts may have influ enced the patterns found. In the group of dementia, as in elderly populations in general, there is also a need for more research on the importance of pulmonary ventilation and of chronic hypo-or hypercapnia for the 133-xenon procedures, Atraumatic tomographic three-dimensional rCBF methods by inhalation or i. v. administration of 133-xenon or 127-xenon have recently been devel oped using moving detector systems. This approach is designed to study focal rCBF reductions. The most sensitive instrument is the Tomomatic-64 of Lassen and co-workers (Stokeley et aI., 1980) , based upon a rapidly rotating four-gamma camera system. It is essentially a modification of the single-photon emission tomograph devised by Kuhl and Edwards (1963) . The ingenious instrument ("Headtome") of Kanno et ai. (1979) is based on a stationary ring of scintillation detectors equipped with moving tungsten collimator shields. A thorough discussion of these techniques lies, how ever, outside the scope of the present comment, which aims at stressing the important limitations of the conventional two-dimensional approach, par ticularly with respect to focal rCBF reductions. The results available so far with three-dimensional mea surements of rCBF using i.v. or inhaled 133-xenon appear, however, in several respects very promis ing. The tomographic approach circumvents to a great extent the complicating factors mentioned initially above. Clearcut focal rCBF abnormal ities-in the cortex as well as subcortically-have been recorded with such techniques in series of pa tients with cerebrovascular disorders, transient ischemic attacks, migraine, subarachnoid hemor rhage, brain tumors, etc.
The inherent limitations of the atraumatic two dimensional 133-xenon techniques discussed above, which still to a large extent remain unsolved, may warrant the question: For what purpose can atrau matic conventional, non-tomographic rCBF studies be used clinically? Our answer might be formulated thus: Provided the pulmonary ventilation is given due consideration, e.g., by avoiding cases of pul monary insufficiency, an atraumatic rCBF study may indicate whether the cerebral blood flow, but not the cerebral metabolism, is grossly abnormal or not. This has been shown to be of clinical value mainly in organic dementia (Gustafson and Risberg, 1979; Gustafson et aI., 1981) and also in children with acute traumatic brain injury (Bruce et aI., 1979) . Serial inhalation rCBF studies have also been found useful by some authors in subarachnoid hem orrhage. Unexpectedly low flows may signal vaso spasm (Ferguson et aI., 1981; cf. Teasdale and Mendelow, 1982) . Regional rCBF differences have been shown in large groups of normals studied with the inhalation technique, e.g., the normal hyperfrontal rCBF rest ing pattern (Ingvar, 1979; Prohovnik et aI., 1980) . It must be stressed, however, that due to Compton scatter ·and look-through effects focal flow varia tions in a given patient are very difficult to evaluate. They may only have significance if adequate control of airway and other artefacts has been fully ascer tained.
A full use of the attractive features of the atrau matic inhalation and i. v. two-dimensional rCBF procedures will necessitate further technical de velopment. The use of focusing collimators and of subtraction techniques (Risberg et aI., 1977) may also be of great value. Finally, tracers with better radiation characteristics than 133-xenon, such as 127-xenon or 123-iodine, should be tried.
